The fluorescence of the first excited stale o f both the normal (N ) and lhe photoisomer (P ) forms o f 3,3'-dicthyloxadicarbocy* anine iodide ( DODCI ) were analyzed under steady stale conditions. Argon ion laser and argon ion pumped dye laser were used for excitation. The long wavelength fluorescence, belonging mainly to the P form, shows a similar degree o f polarization as the short wavelength part arising from the N form. The fluorescence spectra o f DODCI at different fluences and different wavelengths of laser excitation yielded information about the relative concentrations o f the N and P forms. Photoequilibrium between the two species via the excited slate of the P form is postulated. The rate constant estimated for the P*-*N transition is much lower than the one expected from a model o f a twisted state through which all the non-radiative transitions o f the P form take place. The value is in agreement with that derived from the previous optoacoustic measurements exciting with higher fluences. The results indicate that stimulated emission and excited state absorption are not important under the conditions o f the experiment.
The study of the photophysics of cyanine dyes has received a great deal of attention in recent years. The main reasons are, on the one hand, their technolog ical use as laser materials or saturable absorbers for mode-locking [ 1 ] and, on the other hand, their structural similarity to a variety of natural photobiological systems with polyene structures [2]. 3,3'-diethyloxadicarbocyaninc iodide (DODC1) is one of the most extensively studied compounds belong ing to this group. The knowledge of its behaviour under high-fluence laser excitation is nowadays of great interest because of its fundamental role in the production of femtosecond optical pulses using the colliding pulse technique [3] .
The existence of the D O D C I photoisomer (P) transient species produced after singlet excitation of the stable form (N ), was established by Dempster et al. [4] by laser flash photolysis. The ground state absorption of P and the isomerization quantum yield were measured and different kinetics parameters, such as excited stale lifetime for both forms and flu orescence quantum yield of P were calculated. After wards, the photoisomerization process has been studied by several groups. As a result of these studies a consistent model for the isomerization mechanism is well established [5, 6] .
The values of the kinetic parameters of the N form given by Dempster ct al. [4] have been confirmed by direct measurements using picosecond pulse exci tation [7] [8] [9] , but only few' studies have dealt with the photophysical properties of the P form.
The present paper is concerned with the photo physical processes undergone by excited P. We pre sent the results of the laser power dependent fluorescence spectra of D O D C I under steady state conditions. Polarization of the fluorescence has been taken into account in the measurements, avoiding instrumental artifacts arising from the emission anisotropy of the fluorophores. 
Results
Tercnt laser powers are shown in fig. 3 . The emission intensity is normalized at 595 nm. A laser power of 100 mW corresponds to a fluence of 1.2 kW/cm2. As the pump power increases, the red fluorescence peak appears and grows in intensity.
The spectra were studied as a function of the rate of ground state absorption by P, b = a ffr, where a F is the absorption cross section of the P form and a is the photon fluence rate of the excitation. By varying the power and the wavelength of the excitation, the value of b w-as changed over more than three orders of magnitude. The fluorescence intensities in W cm-2 n n r 1, /640 and /«» at 640 and 603 nm respectively, were selected as representative of the P* and N* emission. These wavelengths correspond to the emission peaks of both species [10] . The radiationless deactivation of N * occurs through a short-lived twisted stale which branches between the ground stable N, and that of the less sta ble P. Due to the strong overlap of the absorption of both species, at high fluences the first excited singlet slate of P is also populated. P* is responsible of the red fluorescence peak in fig. 3 . The mechanism for the non-radiative deactivation of P* is not com pletely clear. Rullifcre suggested a similar mechanism than that of N*, that is, a branching between the 165 20 7 The value for fcPN = 2.7 ns~' was calculated consid ering that the radiationless deactivation of N * pro ceed mainly via a twisted state [5, 6] , from which a fraction P of molecules undergoes isomerization to the P ground state and 1-P goes back to the N ground state. The branching ratio P = 0.12 can be estimated from Dempster's measurements [4] . If a similar scheme is assumed for the non-radiative deexcitation of P*, kPU can be calculated from 
It is well established that the photoisomerizalion of D O D C I proceeds via the first excited singlet state

F ig . 3 . T y p ic a l flu o r e s c e n c e s p e ctra o f D O D C I w ith d if fe r e n t p o w e r a n d w a v e le n g th s laser e x c ita tio n as in d ic a te d . T h e e x c i t a tio n s p o t d ia m e t e r w a s 5 0 p m . T h e s p e c tr a arc c o r r e c te d fr o m th e te c h n ic a l sp e c tr a u s in g th e fa c to r s ta k e n fr o m fig . 2 fo r p o la r iz a tio n p a r a lle l to th e g ra tin g g r o o v e s .
Discussion
